It has been shown that T3 has a more rapid metabolic evect than T4 and plays an important physiological role same as T4 (Gross and Pitt-Rivers, 1952 and 1954) . The concentration of T3 in the serum is so low that it is difficult to determine b chemical procedures, but it can be measured by radioimmunoassay (RIA) using a specific antibody against T3. Many reports have already indicated that serum T3 determination is clinically useful as a sensitive index of circulating thyroid hormone (Larsen, 1972; Chopra et al., 1972 ; Patel et al., 1973; Rubenstein et al., 1973 ; Hachiya et al., 1975) .
There is a great interest in measuring thyroid hormones (T4 and T3) in peripheral tissues. It is already known that T3 is taken up into red blood cell in vitro as shown in T3 red-cell uptake test (Hamolsky et al., 1957) . Therefore, we have determined the content of red-cell T3 in various thyroid diseases as a possible model of the peripheral distribution of thyroid hormones. to 0.25ng/ml in euthyroid subjects and hypothyroid patients. In simple goiter, the red-cell T3 content was usually in the normal range, but there were some cases with higher or lower level than the range. Patients with thyroid cancer and normal pregnant women usually showed normal T3 levels. In T3 toxicosis, the red cell T3 content was high, although two cases were within the normal range. We have already reported that the serum T3 level in normal subjects is 0.8-1.7ng/ml (Hachiya et al., 1975) . The amounts of serum T3 and of red-cell T3 were compared in hyperthyroid and hypothyroid patients and in euthyroid subjects. As shown in Fig. 5 , when the serum T3 level was more than 1.7ng/ml, the red-cell T3 level was higher than 0.5ng/ml.
When the serum T3 level was in the normal range, the red-cell T3 content was also in the normal range (0.20-0.45ng/ml).
A low level of serum T3 (under 0.70ng/ml) was associated with a low red-cell T3 content (under 0.25ng/ml) in most cases. In the undetectable range of the serum T3, the red-cell T3 content was usually undetectably low. The correlation between red-cell T3 content and the serum T3 level was positive (r=0.66; p<0.01). The shaded area shows the normal range.
Correlation between the free T4 index and the red-cell T3
The correlation between the free T4 index (expressed as T7) and the red-cell T3 level was also investigated, and a significant positive correlation was noted (r=0.67;p<0.01) (Fig.  6 ). Patients with a high level of both serum T4 and T3 always showed higher T3 contents in red cells. On the contrary, the patients with. a low level of both serum-T4 and-T3,. always showed lower T3 content in red cells.
However, in the case of T3-toxicosis with higher in serum T3 and normal serum T4, T3 content in red cells was in the normal range or at a higher level. (Hamolsky et al., 1957; Walfish et al., 1962; Goolden et al., 1966; Cuaron, 1966 T3 level in hypothyroid patients was under 0.25ng/ml. Therefore, the red-cell T3 level from 0.25 to 0.20 ng/ml overlapped in the range of hypothyroid and euthyroid subjects.
The level of serum T3 and that of redcell T3 were directly related to each other. The correlation between the red-cell T3 content and the serum T3 level was highly significant. The level of serum T4 was also positively related to the red-cell T3. When the interrelation between the free-T4 index (expressed as T7) and the red-cell T3 was examined, a positive correlation was noted. The serum T4 and the serum T3 levels usually vary in parallel in various thyroid diseases. However, in T3-toxicosis the redcell T3 level showed a high or normal range. From these results, the red-cell T3 level depended on both factors: the serum T4 and the serum T3 levels.
The red-cell T3 content in vivo is also presumably influenced by the red-cell volume in the blood stream. It is known that T3 RCU test in vitro as an index of thyroid function changes remarkably with variations in hematocrit (Adams et al., 1960; Barrett et al., 1960) . However, this factor has not been examined in the present study.
It has been suggested that the level of free T3 in serum may reflect the metabolic activity of serum total T3. Previous reports suggested that the free T3 fraction of normal sera varies between 0.20% and 0.46% of the total serum T3 (Larsen, 1972) . The normal level of free T3 (200-600 pg/dl) is extremely low as compared with the normal red-cell T3 level. Although the relationship between free T3 and red-cell T3 has not been examined in the present experiment, the level of free T3 may reflect the red-cell T3 level.
The level of red-cell T3 in normal subjects is about 1/8-1/2 of those found in sera, that is 0.8-1.7 ng/ml (normal range in our laboratory). This means that T3 in the red cells is equilibrated with 1/8-1/2 level of serum T3 in human blood. Vol.23, No. 3 T3 CONTENT IN RED BLOOD CELLS
